Composite samples of freshly voided excreta from 91 poultry houses were tested qualitatively for Salmonella; 26 (29%) were positive. The houses were located on 36 farms, 18 of which (50%) yielded one or more positive samples. In a separate, quantitative study, Salmonella densities ranged from less than I to over 34,000 per g ofexcreta (dry weight). High densities were noted in waste from cage houses, but not in waste from floor houses (litter or wire floors). Salmonella-shedding chickens were located in only one small area of the row of cages examined in detail. A total of 15 Salmonella serotypes were identified during the study.
Recent studies have shown that Salmonella can be detected with relative ease in many surface waters (1, 4, 7; J. Clemente and R. G. Christensen, Proc. 10th Conf. Great Lake Res. 1:11, 1967 ), including one that was otherwise of very high quality (2) . The current high level of interest in salmonellosis and rapid advances in Salmonella methodology (8, 12) insure the extension of such observations to additional waters, possibly leading to increased efforts to control environmental contamination with this pathogen.
Because most salmonellae are non-hostspecific, and some species are widely distributed, they can be introduced into waters from numerous sources. As a result of a comprehensive study of an estuary in England, McCoy (7) tentatively concluded that nearby food and feed processing industries were major contributors of Salmonella. In rural areas, animal-raising industries might be among the more important contributors to the Salmonella burden of waters receiving runoff from feed lots (10) and manured fields. The purpose of this investigation was to evaluate the potential of poultry excreta and manure from commerial farms to contaminate the environment with Salmonella. This waste is of special interest because the domestic fowl is one of the main reservoirs of Salmonella (6 basis for choosing between these alternatives, they were applied to chicken excreta freshly inoculated with known numbers of S. typhimurium. The selective inhibitors, sulfathiazole and brilliant green, were added to the tetrathionate broth intended for use at 37 C, but brilliant green was omitted from the 41.5 C broth because at this temperature the dye severely inhibited the growth of the five Salmonella species tested. The procedures differed in one additional detail. At the lower temperature, enrichments were streaked onto bismuth sulfite agar at 24-hr intervals for 4 days, or until a culture gave rise to Salmonellalike colonies, at which time it was presumed positive and streaking was discontinued. Where enrichment was at the elevated temperature, the interval between streakings was shortened to 18 hr, and streaking was continued for a maximum of 3 days. The results (Table 2) suggest that both enrichment temperatures are suitable since approximately 50% of the inoculated cells were accounted for with either 37 or 41.5 C as the enrichment temperature. The elevated temperature was chosen for subsequent use, however, because this allowed completion of the enrichment step of the enumeration procedure in 3 days as compared to 4 days at the lower temperature.
Quantitative survey. To further evaluate chicken waste as a source of Salmonella, the distributions were enumerated in samples obtained from some of the farms which had yielded the pathogen during the qualitative survey. Twenty-eight samples (consisting of an equal number of fresh and old samples) came from floor houses, and 18 came from cage operations (12 fresh and 6 old samples). Salmonella was detected in 14 of the samples tested, but not in the other 32; where present, the numbers ranged from less than 1 to over 34,000 per g of dry excreta (Table 3) . At farm 4, samples representing different areas of common houses varied markedly in Salmonella density. Samples a, and a2 represent two rows of cages which were separated by three intervening rows; similarly, samples bl and b2 represent separate areas of a house. A third cage house at farm 4 did not yield the pathogen. All the positive samples obtained from floor houses contained relatively few Salmonella (MPN values ranged from 0.8 to 8.9 per g). In contrast, high numbers of the pathogen were detected in some of the excreta samples from caged birds; 50% of the fresh composite samples from caged birds which contained Salmonella yielded MPN values of over 10,000 per g. Consistent with this observed association of high pathogen density with fresh excreta from caged birds is the finding that three old samples from cage houses were positive, whereas the pathogen was not detected in old materials from floor houses.
Because there were 10-fold variations in the amount of excreta placed into the lowest dilutions of the enrichment tubes during the quantitative survey, the method was not uniformly sensitive throughout this phase of the investigation. These data, therefore, cannot be used to judge the rela- (6) . It seems probable that studies similar to the present one, if carried out in other poultry raising areas, would yield similar results.
Although samples from floor and caged birds were comparable with respect to the incidence of Salmonella, as shown in the qualitative survey, there were distinct quantitative differences. High densities of this pathogen were found in fresh excreta from caged but not floor birds. Similarly, the pathogen was detected in some samples of old waste from cage houses but not floor houses. These data are not sufficiently extensive to justify generalizations; however, they are suggestive that cage housing may promote the shedding of Salmonella. The possible association between cage housing and enhanced pathogen shedding deserves further attention since this type of management is becoming increasingly popular for economic reasons. Should this association prove generally prevalent, anticipated improvements in Salmonella control resulting from a reduction of this bacterium in animal feeds (6) could be partially offset by the tendency towards cage housing.
Because tests of the MPN procedure used showed it to account for about 50% of the cells inoculated into excreta, the quantitative data reported can be considered as conservative estimates of the true values. This reinforces the conclusion that the spreading of some of these wastes could have disseminated substantial numbers of Salmonella onto soil, possibly leading to the contamination of water via surface runoff.
Routine tests are now available for the detection of Salmonella in waters, and these are rapidly being improved (8, 12) . The application of such methods to surface waters for the purpose of identifying and controlling important sources of Salmonella has been advocated as a part of the effort to combat salmonellosis (11 
